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Abstract

Objectives: To compare 2-year outcome following treatment with drug-eluting stents

(DES) for acute myocardial infarction (MI) versus non-MI clinical syndromes. In acute

MI patients, a stent-level comparison was performed, comparing Resolute Onyx ver-

sus Orsiro stents.

Background: In patients presenting with acute MI, higher adverse event rates have

been reported. So far, no clinical results >1 year have been published of acute MI

patients treated with Resolute Onyx.

Methods: This post-hoc analysis of the randomized BIONYX trial(NCT02508714)

assessed the main outcome target vessel failure (TVF: cardiac death, target vessel MI,

or target vessel revascularization) with Kaplan–Meier methods.

Results: Of all 2,488 trial participants, acute MI patients (n = 1,275[51.2%]) were sig-

nificantly younger and had less comorbidities than non-MI patients (n = 1,213

[48.8%]). TVF rates were lower in acute MI patients (77/1,275[6.1%] vs. 103/1,213

[8.6%], HR:0.70, 95%-CI 0.52–0.94; plog-rank = 0.02), mainly driven by target vessel

revascularization (4.1 vs. 6.1%, plog-rank = 0.03). Multivariate analysis showed no inde-

pendent association of clinical syndrome with TVF (adjusted-HR: 0.81, 95%-CI 0.60–

1.10; p = .17). In MI patients treated with Resolute Onyx (n = 626) versus Orsiro

(n = 649), there was no difference in TVF (6.2 vs. 6.1%; plog-rank = 0.97) and its com-

ponents. There was only 1(0.2%) definite-or-probable stent thrombosis in RO-ZES

and 8(1.2%) in O-SES (p = .053).

Conclusions: Two years after treatment with thin-strut DES in this randomized trial,

patients treated for acute MI had lower adverse event rates than non-MI patients.
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Yet, these findings were mainly attributable to between-group differences in patient

and lesion characteristics. In patients who underwent PCI for acute MI, both Resolute

Onyx and Orsiro showed favorable and similar 2-year outcomes.

K E YWORD S

clinical trials, drug-eluting stent, myocardial infarction, percutaneous coronary intervention

1 | INTRODUCTION

In patients with acute myocardial infarction (MI), percutaneous coro-

nary intervention (PCI) with drug-eluting stents (DES) have resulted in

higher event rates than seen with other clinical syndromes (i.e., stable

and unstable angina).1-3 While the early DES had substantial safety

issues,4,5 newer devices have more biocompatible durable polymer

coatings.6,7 In addition, the designs of most contemporary DES are

further refined and utilize thin or ultrathin stent struts. Yet, it is

unclear, whether PCI with such novel DES is still associated with a

higher event risk in patients with acute MI.

The thin composite-wire-strut durable polymer-coated

zotarolimus-eluting Resolute Onyx stent (RO-ZES, Medtronic, Santa

Rosa, CA)8 is a recently introduced new-generation DES. The device

was assessed in the randomized BIONYX trial, which is the first trial to

examine the RO-ZES in all-comers and the first study to report 2-year

clinical outcomes.9,10 The trial compares RO-ZES with the ultrathin-

strut biodegradable polymer-coated sirolimus-eluting Orsiro stent

(O-SES, Biotronik, Bülach, Switzerland), which is the only contemporary

DES with proven superiority over another thin-strut new-generation

DES in patients with ST-segment elevation MI (STEMI).11 As of now,

no outcome data beyond 1 year have been reported for PCI with RO-

ZES in the setting of STEMI or non-ST-segment elevation MI (NSTEMI).

In this secondary analysis of the BIONYX trial, we examined the

2-year clinical outcome of patients treated for acute MI (i.e., STEMI or

NSTEMI) versus all other clinical syndromes (non-MI), and performed

a stent-level analysis among the acute MI patients.

2 | METHODS

2.1 | Study design and participants

Study design and 2-year clinical results have been reported.9,10 In

brief, “BIoresorbable polymer-coated Orsiro versus durable polymer

coated Resolute ONYX stents” (BIONYX; ClinicalTrials.gov:

NCT02508714) is an international, investigator-initiated, randomized

clinical trial in all-comer patients. The study was performed in seven

centers in Belgium, Israel, and The Netherlands. The inclusion criteria

were broad; patients could be enrolled if they were 18 years and

older, capable of providing informed consent, and required PCI for the

treatment of significant coronary artery or bypass graft lesions. The

only exclusion criteria were: planned surgery within 3 months after

randomization necessitating interruption of dual anti-platelet therapy

(DAPT), unlikely adherence to scheduled follow-up, life expectancy of

<1 year, participation in another randomized drug or device trial

before reaching primary endpoint, known pregnancy, and known

intolerance to components of study DES or anti-platelet/thrombotic

therapy. Patients were enrolled from October 2015 to December

2016 and equally randomized to the novel RO-ZES or the O-SES,

after stratification for sex and diabetes. During the study period,

6,031 patients were treated with PCI of whom 3,515 were not

screened or ineligible for the trial, and another 28 were excluded due

to withdrawal of consent or screening failure. The primary outcome

was non-inferiority of the RO-ZES versus O-SES at 1-year follow-up.9

All patients provided written informed consent. The study complied

with the Declaration of Helsinki and was approved by the Medical

Ethics Committee Twente, The Netherlands, and the institutional

review boards of all participating centers.

2.2 | Procedures

Coronary interventions were performed according to standard tech-

niques, and concomitant medical therapy was given according to cur-

rent international guidelines. The diagnosis of an acute MI at time of

index procedure was made by the treating physicians based on medi-

cal history, physical examination, cardiovascular biomarkers, electro-

cardiograms, and coronary angiography, using the standard

international definitions of MI.12 In general, patients treated for acute

MI received DAPT for 12 months. Quantitative coronary analysis was

done according to current standards (QAngio XA, version 7.3). The

Resolute Onyx stent has swaged shaped struts and is made from a

composite wire in which the platinum-iridium core is covered with an

outer layer of cobalt-chromium alloy.9 The uncoated strut thickness

of stents with diameters ≤4.0 mm is slightly thinner (81 μm) than its

predecessor's (91 μm). The struts are covered with a durable polymer-

blend of that elutes zotarolimus for 6 months. The Orsiro stent has

cobalt-chromium struts with a varying strut thickness depending on

stent size (60 μm for stents ≤3.0 mm, or 80 μm for stents ≥3.5 mm).

The asymmetrical biodegradable polymer-coating elutes sirolimus

within 4 months and resolves within 24 months.9

2.3 | Follow-up and clinical outcome

Clinical follow-up was obtained at outpatient visits, by telephone

follow-up, or medical questionnaire. There was no routine
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angiographic follow-up. The trial was externally monitored (Diagram,

Zwolle, The Netherlands) and adverse clinical events were adjudicated

by an independent clinical event committee (blinded to the assigned

DES). Clinical endpoints, as well as stent thrombosis definitions were

prespecified according to the Academic Research Consortium.13,14

The main endpoint target vessel failure (TVF) is a composite of cardiac

death, target vessel-related MI, or clinically indicated target vessel

revascularization. Secondary endpoints include target lesion failure

(composite of cardiac death, target vessel-related MI or target lesion

revascularization), target lesion revascularization, and the individual

components of TVF.

2.4 | Statistical analysis

For between-group comparisons of continuous variables, the student's

t-test or Wilcoxon Rank Sum test was used, and between-group differ-

ences in categorical variables were examined with the Pearson's χ2 test.

Time to clinical endpoints was assessed by the Kaplan–Meier method,

and for between-group comparisons the log-rank test was used.

Patients were censored at the moment of dropout if they withdrew

their consent, were lost to follow-up, or died. Hazard ratios with two-

sided confidence intervals were computed with Cox proportional haz-

ards analysis. Analyses were done according to the intention-to-treat

principle. A two-sided p-value <.05 was considered significant. For the

analysis of acute MI as compared to non-MI patients, a multivariate

model was constructed including the stratification factors sex and dia-

betes, and all baseline variables that showed between-group dissimilar-

ities and associations with TVF with p-values <.15. The final model was

constructed using step-wise backward selection and included sex, dia-

betes, previous coronary artery bypass grafting, and previous MI. In the

same manner, a multivariate model was constructed for the analysis of

RO-ZES versus O-SES in acute MI patients. The final model included

sex, diabetes, and multivessel treatment. Statistical analyses were done

with SPSS version 24 (IBM Corp., Armonk, NY).

3 | RESULTS

Of all 2,488 BIONYX trial participants, 1,275(51.2%) were treated for

an acute MI and 1,213(48.8%) for other clinical syndromes (Figure 1).

Patients who were treated for acute MI were younger and more often

F IGURE 1 Study flowchart. Abbreviations: MI, myocardial infarction; NSTEMI, non-ST-segment elevation myocardial infarction; O-SES,
Orsiro sirolimus-eluting stent; PCI, percutaneous coronary intervention; RO-ZES, Resolute Onyx zotarolimus-eluting stent; STEMI, ST-segment
elevation myocardial infarction
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smokers than the non-MI patients (62.6 ± 11.5 vs. 65.4 ± 10.3 years,

37.7 vs. 23.2% smokers; both p < .0001). Moreover, patients with

acute MI had less often comorbidities (i.e., diabetes, hypertension, and

hypercholesterolemia) or a history of MI or coronary revascularization

(Table 1). Two-year follow-up data were available in 2,460(98.9%)

patients (19 lost to follow-up; 9 withdrew consent).

3.1 | Acute MI versus non-MI patients

Between patients with acute MI and non-MI patients, there was a sig-

nificant difference in the main endpoint TVF which occurred in

77/1,275(6.1%) and 103/1,213(8.6%) patients, respectively (HR:0.70,

95%-CI 0.52–0.94; plog-rank = .02). There was no significant between-

group difference in the safety endpoints cardiac death, definite-or-

probable stent thrombosis, and target vessel MI (Table 2; Figure 2).

The rate of target vessel revascularization was lower in acute MI

patients (4.1 vs. 6.1%, HR:0.67, 95%-CI 0.47–0.96; plog-rank = .03).

These findings were consistent after adjustment for stratification fac-

tors (sex and diabetes). Table 3 displays antiplatelet and oral anticoag-

ulant therapy use at 2-year follow-up. After adjusting for

confounders, multivariate analysis showed a non-significant difference

in 2-year rates of TVF, target vessel revascularization, as well as target

lesion failure. Adjusted hazard ratios are presented in Table 2.

3.2 | RO-ZES versus O-SES in patients with
acute MI

Of all 1,275 patients who presented with acute MI, 626(49.1%) were

treated with RO-ZES and 649(50.9%) with O-SES (follow-up available in

1,261(98.9%) patients). Table S1 shows the baseline characteristics of

patient, lesion, and procedural characteristics of acute MI patients treated

with RO-ZES versus O-SES. There was no statistically significant

between-stent difference in TVF which occurred in 38/626(6.2%)

patients treated with RO-ZES versus 39/649(6.1%) patients treated with

O-SES (HR:1.01, 95%-CI 0.65–1.58; plog-rank = .97, Table 4). Cardiac death

occurred in the RO-ZES group in 5(0.8%) and in the O-SES group in

12(1.7%) patients (HR:0.43, 95%-CI 0.15–1.22; plog-rank = .10). Figure 3

displays Kaplan Meier event curves for TVF and its individual compo-

nents. In addition, there was only 1(0.2%) definite-or-probable stent

thrombosis in RO-ZES and 8(1.2%) in O-SES (HR:0.13, 95%-CI 0.02–

1.03; p = .053). Table S2 shows details of each case of stent thrombosis,

and Table S3 shows subgroup analyses for the acute MI patients. Further-

more, the outcomes of patients treated with RO-ZES versus O-SES, sepa-

rately for each clinical syndrome (i.e., STEMI, NSTEMI, unstable angina,

stable angina; and acute coronary syndrome, chronic coronary syndrome)

are presented in Tables S4 and S5. In patients with an acute coronary

syndrome, RO-ZES showed a lower rate of definite-or-probable stent

thrombosis (HR:0.20, 95%-CI 0.04–0.91; plog-rank = .02).

TABLE 1 Baseline patient, lesion, and procedural characteristics

Acute MI n = 1,275 Non-MI n = 1,213 p value

General characteristics

Age, years 62.6 (11.5) 65.4 (10.3) <.001

Women 301 (23.6) 293 (24.2) .75

Body-mass index, kg/m2 27.8 (4.5) 28.0 (4.3) .24

Current smoker 469/1,245 (37.7) 272/1,173 (23.2) <.001

Medical history

Diabetes, medically treated 219 (17.2) 291 (24.0) <.001

Hypertension 569/1,257 (45.3) 693/1,194 (58.0) <.001

Hypercholesterolemia 462/1,240 (37.3) 652/1,187 (54.9) <.001

Prior MI 152 (11.9) 248 (20.4) <.001

Prior percutaneous coronary intervention 185 (14.5) 355 (29.3) <.001

Prior coronary artery bypass surgery 48 (3.8) 128 (10.6) <.001

Lesion and procedural characteristics

At least 1 bifurcation 504 (39.5) 477 (39.3) .92

At least 1 severely calcified lesion 204 (16.0) 219 (18.1) .17

At least 1 complex lesion 1,040 (81.6) 833 (68.7) <.001

Total stent length 30 (18–46) 30 (18–50) .73

Multi-vessel treatment 219 (17.2) 222 (18.3) .46

Direct stenting 312 (24.5) 278 (22.9) .36

Post dilation 887 (69.6) 834 (68.8) .66

Note: Values are mean(SD), median (interquartile range), n(%) or n/N(%).

Abbreviation: MI, myocardial infarction.
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TABLE 2 Two-year clinical outcome of acute MI versus non-MI patients

Acute MI

n = 1,275

Non-MI

n = 1,213 HR (95%-CI)

Plog-

rank

Adjusted HRa

(95%-CI)

p

value

Target vessel failure 77 (6.1) 103 (8.6) 0.70 (0.52–0.94) .017 0.81 (0.60–1.10) .17

Cardiac death 17 (1.3) 15 (1.3) 1.08 (0.54–2.16) .83 1.37 (0.68–2.77) .38

Target vessel MI 28 (2.2) 34 (2.9) 0.78 (0.47–1.28) .33 0.94 (0.57–1.57) .82

Clinically indicated TVR 51 (4.1) 72 (6.1) 0.67 (0.47–0.96) .026 0.76 (0.52–1.09) .13

Target lesion failure 63 (5.0) 84 (7.0) 0.70 (0.51–0.98) .034 0.82 (0.59–1.14) .23

Clinically indicated TLR 37 (3.0) 52 (4.4) 0.67 (0.44–1.03) .06 0.76 (0.49–1.16) .20

Definite-or-probable stent

thrombosis

9 (0.7) 9 (0.8) 0.95 (0.38–2.39) .91 1.20 (0.47–3.07) .71

Definite stent thrombosis 7 (0.6) 9 (0.8) 0.74 (0.28–1.98) .54 0.90 (0.33-2.45) .83

Note: Values are n(%).

Abbreviations: CI, confidence interval; HR, hazard ratio; MI, myocardial infarction; TLR, target lesion revascularization; TVR, target vessel revascularization.
aAdjusted for sex, diabetes, previous MI, and previous coronary artery bypass grafting.

F IGURE 2 Kaplan–Meier event curves of Target Vessel Failure and components at 2-year follow-up in acute MI patients and non-MI
patients. Abbreviations: CI, confidence interval; HR, hazard ratio; MI, myocardial infarction
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4 | DISCUSSION

4.1 | Main findings

Trial participants with acute MI were found to have significantly lower

2-year rates of TVF, target vessel revascularization, and target lesion

failure than patients with non-MI clinical syndromes (i.e., stable or

unstable angina). Yet, multivariate analysis revealed that the observed

between-group differences were mostly related to dissimilarities in

baseline characteristics rather than to the clinical syndrome itself. Our

findings suggest that being treated for an acute MI at presentation

does not lead to worse 2-year clinical outcomes.

For the first time this study presents detailed 2-year outcome data

of patients who were treated for an acute MI with the RO-ZES. In BIO-

NYX trial participants, there was no significant difference between RO-

ZES and O-SES in various safety and efficacy endpoints. Although the

study was not adequately powered to assess stent thrombosis, and

overall stent thrombosis rates were low in acute MI patients, it is nota-

ble that the 2-year rate of definite-or-probable stent thrombosis for

RO-ZES was particularly low (0.2 vs. 1.2%). The majority of stent

thromboses (i.e., six out of nine) occurred while patients were still on

DAPT. In addition, the 2-year DAPT rate (12.8% in acute MI patients)

was comparable or lower than in other studies,15-18 while our study

protocol did not formally mandate DAPT termination after 1 year. We

speculate that the particularly low stent thrombosis rate in RO-ZES

may be related to its stent design, as the oval strut shape of the RO-

ZES might lower flow disturbance and could facilitate cell migration

during endothelialization. A signal for this was found in a pre-clinical

study that showed superior thromboresistance and equivalent endo-

thelial healing of the RO-ZES versus polymer-free biolimus-eluting

stents (BioFreedom, Biosensors, Newport Beach, CA).19 Furthermore,

in biodegradable polymer DES, a potential relation of stent thrombosis

with the duration of polymer degradation cannot be excluded.

4.2 | DES studies comparing outcomes in the
settings of acute MI versus non-MI

Several previous studies evaluated new-generation DES in patients

with acute MI versus other clinical syndromes. Yet, when interpreting

clinical event rates, it is important to consider the study design, com-

pleteness of follow-up, source of the data, years of enrolment, and

the respective in- and exclusion criteria of the study. Many random-

ized DES trials excluded patients who were unable to provide

informed consent or had a life expectancy of less than

12 months.1,2,7,20-22 This applies even to randomized “all-comer” tri-

als, such as the BIONYX, and it may be most relevant for patients with

an acute MI – in particular with STEMI, as these patients present

much more often in critical condition than patients with stable or

unstable angina. As a consequence, the use of these (more or less

unavoidable) exclusion criteria will result in somewhat more favorable

event rates in DES trial participants as compared to everyday clinical

practice or DES registries in consecutive patients. Nevertheless, many

large-sized DES registries did not enroll consecutive series of patients

and therefore may have other limitations.

A pooled analysis of data from registries and randomized studies

(with varying in- and exclusion criteria) that all assessed the Resolute

ZES, a predecessor of the RO-ZES, compared patients with acute MI

(n = 1,716) and stable angina (n = 1,260). That study found at 2-year

follow-up a higher stent thrombosis rate in the acute MI group, but

target vessel revascularization and MI rates were similar.23 Overall,

the event rates were somewhat higher than in the RO-ZES-treated

patients of the present analysis, which may not only be attributed to

DES refinement but also to improvements in PCI techniques and dif-

ferences in concomitant medical therapy.

Two registries compared the outcome of acute MI patients with

non-MI patients who were treated with contemporary24 or first-

generation DES.3 The studies found in the acute MI groups higher rates

of cardiac death, target vessel MI, and definite stent thrombosis at

1-year follow-up,24 and higher rates of cardiac death and definite stent

thrombosis after 5 years.3 Yet, the registry with 5-year follow-up

showed no between-group difference in clinical events from 3 months

to 5 years. In the acute MI patients of the BIONYX trial we did not find

higher adverse event rates, which may be related to between-study dis-

similarities in patient population and design. Nevertheless, there actually

were major similarities between patient populations. In the aforemen-

tioned registries, patients of the MI groups less frequently had a history

of MI, PCI, and coronary artery bypass grafting, and these patients suf-

fered less often from diabetes, hypertension, and hypercholesterolemia.

Similar differences between the acute MI and non-MI patients were

found within the study population of our present analysis.

Some other studies with newer-generation DES have compared the

clinical outcome of patients treated for acute coronary syndromes

(including unstable angina) to patients treated for stable angina,2,25-27

TABLE 3 Use of antiplatelet and oral
anticoagulant therapy at 2-year follow-up

Acute MI n = 1,218 Non-MI n = 1,156 p value

Aspirin 1,059 (86.9) 936 (81.0) <.001

Dual antiplatelet therapy 156 (12.8) 199 (17.2) .003

With clopidogrel 54 (4.4) 158 (13.7) <.001

With ticagrelor or prasugrel 102 (8.4) 41 (3.5) <.001

Direct oral anticoagulant 57 (4.7) 88 (7.6) .003

Vitamin K antagonist 76 (6.2) 90 (7.8) .14

Note: Values are n(%). Data available in 2,374/2,488 (95.4%) patients.

Abbreviation: MI, myocardial infarction.
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TABLE 4 RO-ZES versus O-SES in patients with acute MI at 2-year follow-up

RO-

ZES n = 626

O-

SES n = 649

Hazard ratio

(95%-CI)

Plog-

rank

Adjusted HRa

(95%-CI)

p

value

Target vessel failure 38 (6.2) 39 (6.1) 1.01 (0.65–1.58) .97 0.96 (0.62–1.51) .87

Cardiac death 5 (0.8) 12 (1.7) 0.43 (0.15–1.22) .10 0.40 (0.14–1.14) .09

Target vessel MI 12 (2.0) 16 (2.5) 0.78 (0.37–1.64) .50 0.76 (0.36–1.60) .46

Clinically indicated TVR 29 (4.7) 22 (3.5) 1.36 (0.78–2.37) .27 1.31 (0.75–2.28) .35

Target lesion failure 32 (5.2) 31 (4.8) 1.07 (0.65–1.76) .79 1.04 (0.75–1.43) .83

Clinically indicated TLR 23 (3.7) 14 (2.2) 1.71 (0.88–3.32) .11 1.64 (0.84–3.18) .15

Definite-or-probable stent

thrombosis

1 (0.2) 8 (1.2) 0.13 (0.02–1.03) .053b 0.14 (0.02–1.09) .06

Definite stent thrombosis 1 (0.2) 6 (0.9) 0.17 (0.02–1.43) .06 0.18 (0.02–1.51) .11

Note: Values are n(%).

Abbreviations: CI, confidence interval; MI, myocardial infarction; O-SES, Orsiro sirolimus-eluting stent; RO-ZES, Resolute Onyx zotarolimus-eluting stent;

TLR, target lesion revascularization; TVR, target vessel revascularization.
aAdjusted for sex, diabetes mellitus and multivessel treatment.
bWald-test used because plog-rank(based on chi-square) did not correspond with 95%-CI due to very low event rate in RO-ZES(plog-rank = 0.02).

F IGURE 3 Kaplan–Meier event curves of Target Vessel Failure and components at 2-year follow-up in acute MI patients treated with
Resolute Onyx versus Orsiro. Abbreviations: CI, confidence interval; HR, hazard ratio; MI, myocardial infarction; O-SES, Orsiro sirolimus-eluting
stent; RO-ZES, Resolute Onyx zotarolimus-eluting stent
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and showed higher adverse event rates in patients with acute coronary

syndromes. Yet, this finding, which is in contrast to our own observation,

may partly be attributed to dissimilarities between study groups. In BIO-

NYX, patients with unstable angina were categorized as non-MI patients,

while the aforementioned studies categorized patients with unstable

angina (together with all patients with acute MI) as part of the acute cor-

onary syndrome group.

4.3 | New-generation DES assessed in patients
with acute MI

There is considerable clinical evidence supporting the use of new-

generation DES in patients with acute MI, including STEMI.20-22,28-31

Yet, up to now, clinical outcome data >1 year after treatment with RO-

ZES in patients with acute MI are scarce. The Korean Acute MI Regis-

try32 assessed the short-term clinical outcome of 1,486 acute MI

patients who were treated with either RO-ZES (n = 402) or everolimus-

eluting stents (n = 1,084). At 6-month follow-up, there was no

between-DES difference in target lesion failure (4.0 vs. 3.9%) and

definite-or-probable stent thrombosis (0.2 vs. 0.3%).32 The current anal-

ysis of BIONYX trial participants treated for acute MI also found no dif-

ference in 2-year clinical outcome between RO-ZES versus O-SES. In

fact, the 2-year event rates in the RO-ZES-treated BIONYX trial partici-

pants were relatively low as compared to the 6-month event rates of

the Korean registry.

Two randomized clinical trials previously assessed the O-SES in

the setting of STEMI.11,33,34 A secondary analysis of the BIOSCIENCE

trial found favorable 2-year outcomes with O-SES as compared to the

well-established and widely used durable polymer-coated everolimus-

eluting Xience stent (Abbott Vascular, Santa Clara, CA).33,34

BIOSTEMI is the first dedicated randomized clinical trial in STEMI

patients, treated with new-generation thin-strut DES. The study

which randomized 1,300 patients to either O-SES or Xience11 found

superiority of the O-SES regarding the composite clinical endpoint

target lesion failure at 1-year.

5 | LIMITATIONS

This post-hoc analysis was not powered for the assessment of second-

ary endpoints and, in particular, infrequent events, such as stent throm-

bosis. Consequently, the findings of the present study should be

considered hypothesis generating. As discussed above, the trial's exclu-

sion criteria prevented the enrolment of frail patients with a life expec-

tancy of less than 12 months. Although cardiogenic shock was not a

formal exclusion criterion, many patients in cardiogenic shock and all

survivors of an out-of-hospital cardiac arrest were not enrolled in this

randomized trial due to limited life expectancy or for being unable to

provide informed consent. We decided to classify patients based on

acute MI or non-MI, as in patients with STEMI or NSTEMI there is car-

diac necrosis that may have an impact on clinical outcome, while there

is no myocardial necrosis in patients with stable coronary syndromes

and patients with unstable angina. Nevertheless, a comparison of

patients with acute coronary syndrome with patients that have chronic

coronary syndrome could also be made and may yield different results.

6 | CONCLUSIONS

Two years after treatment with novel thin-strut DES, participants in the

randomized BIONYX trial who were treated for an acute MI had lower

adverse event rates than non-MI patients; yet, this finding was mainly

attributable to between-group differences in patient and lesion charac-

teristics. In patients who underwent PCI for acute MI, both RO-ZES

and O-SES showed favorable and similar 2-year clinical outcomes.
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